Involvement of heat shock protein 47 in Schistosoma japonicum-induced hepatic fibrosis in mice.
Chronic infection with the blood fluke Schistosoma japonicum is associated with both liver cirrhosis and liver cancer. Previously, heat shock protein 47, a collagen-specific molecular chaperone, was shown to play a critical role in the maturation of procollagen. However, less is known about the role of heat shock protein 47 in S. japonicum-induced hepatic fibrosis. We therefore investigated the expression of heat shock protein 47 in S. japonicum-induced liver fibrosis and attempted to determine whether inhibition of heat shock protein 47 could have beneficial effects on fibrosis in vitro and in vivo. In this study, we found that the expression of heat shock protein 47 was significantly increased in patients with Schistosoma-induced fibrosis, as well as in rodent models. Immunohistochemistry revealed heat shock protein 47-positive cells were found in the periphery of egg granulomas. Administration of heat shock protein 47-targeted short hairpin (sh)RNA remarkably reduced heat shock protein 47 expression and collagen deposition in NIH3T3 cells and liver tissue of S. japonicum-infected mice. Life-table analysis revealed a dose-dependent prolongation of survival rates with the treatment of heat shock protein 47-shRNA in murine fibrosis models. Moreover, serum alanine aminotransferase and aspartate transaminase activity, splenomegaly, spleen weight index and portal hypertension were also measured, which showed improvement with the anti-fibrosis treatment. The fibrosis-related parameters assessed were expressions of Col1a1, Col3a1, TGF-β1, CTGF, IL-13, IL-17, MMP-9, TIMP-1 and PAI-1 in the liver. This study demonstrated that heat shock protein 47-targeted shRNA directly reduced collagen production of mouse liver fibrosis associated with S. japonicum. We conclude that heat shock protein 47 plays an essential role in S. japonicum-induced hepatic fibrosis in mice and may be a potential target for ameliorating the hepatic fibrosis caused by this parasite.